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DYNAMOMETRIC OBSERVATIONS AMONG VARIOUS 

PEOPLES 

By H. F. C. TEN KATE 

THE following article is a brief abstract of a paper originally 
intended for a French anthropological magazine, but the 
publication of it had to be postponed indefinitely on account 
of the international war. 

All the tests of muscular force — pressure of hands and traction — 
the figures of which are given in the succeeding tables, were made 
by myself during years of travel between 1885 and 1892. The 
instrument used was a Mathieu dynamometer (Paris), according 
to the instructions and with the precautions recommended by 
French anthropologists. Altogether 622 subjects (440 men, 182 
women) were tested. They belong to North and South American 
Indian tribes, Indonesians, South Sea Islanders and other different 
peoples, the respective numbers and distribution of which are given 
in the following tables. 

The figures of force tests of nearly one fourth of these sub- 
jects were published elsewhere many years ago, partly together 
with a description of their somatological characteristics. 1 As 
however neither an attempt at comparison of the different ethnic 
groups nor an analysis were made on these occasions, I will unite in 
the present abstract these figures with the more numerous data 
obtained later and elsewhere. With the exception of two albino 
women, a Solorese and a Tahitian, all my subjects are normal and 
healthy. Their presumable age varies in the main from 16 to 45 
years, the majority being perhaps between 25 and 30 years old. 
The very few old people among my subjects are not excluded from 
the average numbers on the ground that comparatively their mus- 



1 " Observations anthropologiques recueillies dans la Guyane et le Venezuela" 
(Revue d'Anthropologie, i6« annee, 3* serie, tome II, 1887) and Notices anthropologiques 
du Musie Royal d'Ethnographie de Leyde, No. 2, Singalais, Leiden, 1886. 
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cular force is hardly or not at all inferior to the mean force of the 
younger subjects. The figures of force are given in kilograms. 

The height of stature is, in most cases, based upon my own 
measurements. As however the height of stature of every subject 
whose muscular force was tested, was not measured by myself, in 
such cases the average height of the whole group as I found it, 
regardless of force tests, was taken. In other cases the stature 
was computed partly from my own observations and partly from 
those obtained by other anthropologists. This applies to the 
Iroquois, Caribs, and Australians. The figures of stature are in 
millimeters. 

Dynamometric observations among colored races are, as far 
as I know, comparatively scarce, and moreover those few travelers 
who made tests did not always use the same kind of instru- 
ment. Among this sort of observations those of Dr. Ales Hrdlicka, 1 
who used a Collin dynamometer, identical with that of Mathieu, 
are of particular importance and afford abundant material for 
comparison with my own data. 

I. North American Indians 

I tested the 57 Iroquois of the succeeding table on the Tuscarora 
reservation in northwestern New York and at Caughnawaga in 
Canada, both in 1886. At the former locality 4 Seneca, 1 Onondaga, 
and 33 Tuscarora were tested; at the latter locality 19 Mohawk. 
The Indians of Caughnawaga were most probably all of mixed 
blood; those of Tuscarora reservation were also largely mixed, 
but much less, and there were presumably several full-bloods among 
them. All, the other Indians were tested in 1888, while on duty 
with the Hemenway Southwestern Archaeological Expedition. 

In the present paper no distinction is made between the different 
Iroquois tribes. The average figures are those of all the Iroquois 
taken together. As I tested only 3 Yuma Indians, I have incor- 
porated them here with the Maricopa, a closely related tribe. The 
succeeding table presents a r6sum6 of my observations among 251 
Indians of the United States and Canada. 



1 "Physiological and Medical Observations among the Indians of Southwestern 
United States and Northern Mexico" {Bulletin 34, Bur. Am. Ethn., Washington, 1908.) 
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Pressure 


Traction 




Tribe 


Number 
of Subjects 


Averages 


Maxima 


Aver- 
ages 


Max- 
ima 


Average 
Height 

of 
Stature 




Right 
Hand 


Left 
Hand 


Right 
Hand 


Left 
Hand 


Maricopas 




' 34 men 

23 women 

75 men 
( 42 women 

17 men 
3 women 

28 men 
_ 16 women 

13 men 


53-1 
32.0 
37-6 
25.0 
42.0 
27.6 
44-3 
31.8 
40.4 


49.8 
29.4 
35-0 
24.0 
38.0 
27-3 
39-1 
26.8 
36.1 


70.0 
55-0 

5i-o 
35-0 
54-0 
30.0 
59-0 
45-0 
54-0 


68.0 
45-0 
48.0 
35-0 
52.0 
31-0 
53-0 
36.0 
47.0 


18.0 
12.5 
21.3 
14.6 

23.7 
15.4 
19.O 


30.0 
21.0 

35-0 
16.0 
37-0 
22.0 
25.0 


1,727 
1.585 
1.695 
I.55I 
1.695 
1.598 
1,711 
1,604 
1,644 







Among these 167 men of the different tribes 19.1 per cent, 
have a stronger left than right hand; among the 84 women 27.3 
per cent. The average difference in force of pressure between the 
right and left hand among all the male Indians taken together is 
2.1 kg.; among all the female Indians 2.0 kg. The average differ- 
ence of pressure force between all the North American men and 
women is 13.2 kg. for the right and 13. 1 kg. for the left hand. 

The average female force of pressure in relation to the male 
force (= 100) is 67.9 per cent, for the right and 66.4 per cent, for 
the left hand. 

The average difference of force of traction between all the men 
and women (with the exception of the Iroquois) is 6.0 kg. The 
average female force of traction in relation to the male force ( = 100) 
is 69.5 per cent. 

II. South American Indians 

The Arawaks and Caribs of the succeeding table are all natives 
of Surinam with the exception of four subjects from British Guiana 
which I tested in London and incorporated with the latter tribe 
on account of their small number. These are 1 Macusi and 1 
Arucuna man and 2 Akawoi women, all belonging to the great Carib 
family. The Indians of Aguasai are either descendants of the 
Chayma or of the Cumanagoto tribe in northeastern Venezuela. 
The Guayqueries, largely mixed with white and negro blood, are 
coast Indians of the same region. The force, of pressure only, of 
these 60 different Indians may be summarized as follows. 
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Number of 
Subjects 


Pressure 




Tribe 


Averages 


Maxima 


Average 
Height of 




Right 
Hand 


Left 
Hand 


Right 
Hand 


Left 
Hand 


Stature 




( 16 men 

• \ 12 women 

/ 11 men 

\ 13 women 

4 men 

4 men 


38.2 
25. 1 
33-2 
22.6 
36.2 
40.7 


35-2 
22.2 

31-7 
21. 1 

33-2 

40.5 


55-0 
33-0 
49.O 
30.0 
40.0 
46.O 


49.0 
33-0 
43-0 
29.0 

37-0 
46.0 


1.550 




1,470 
1.572 




1.457 
1.567 
1.655 







Taking the 35 male Indians together, we find that in 17. 1 per 
cent, the left hand is the stronger; among the 25 female Indians 
the left hand is stronger in 20 per cent. 

The average difference in pressure force between the right and 
left hand is 2.3 kg. among the men and 2.2 kg. among the women. 

The average difference of pressure force between all the men and 
women is 13.0 kg. for the right hand and 12.9 kg. for the left. 

The average female force of pressure in relation to the male 
force (= 100) is 64.6 per cent, for the right hand and 66.4 per cent, 
for the left hand. 

III. Indonesians 

The following tables summarize the results of my observations 
among 206 natives of the Netherlands Indian Archipelago, namely, 
of Celebes, Timor, and adjacent islands. In the first table the 
averages of pressure and traction for the various peoples are given; 
in the second table a few individual test figures. 





Number of 
Subjects 


Pressure 








Tribe or People 


Averages 


Maxima 


Traction 


Average 
Height 

of 
Stature 




Right 
Hand 


Left 
Hand 


Right 
Hand 


Left 
Hand 


Aver- 
ages 


Maxima 


Macassars 

Atuli Helong. . . 

Solorese 

Sumbanese .... 


9 men 

8 " 
(29 " 
\ 12 women 
11 men 
8 " 
(32 " 
\ 19 women 
/ 9 men 
\ 3 women 

13 men 
(29 " 
\ 11 women 
8 men 


36.5 
36.1 
38.8 
25-1 
38.7 
32.1 
38.0 
26.6 
40.0 
23.0 
34-3 
39- 1 
25.1 
38.5 


34-8 
33-8 
35-8 
24.8 
36.O 
31.2 

34-9 
24.7 
38.2 
19-3 
30.4 
36.8 

22.8 
32.5 


52.0 
52.0 
56.0 
34-0 
55-0 
39-0 
54-0 
44.0 
50.0 
33-0 
46.0 
54-0 
31-0 
50.0 


50.0 
43-0 
53-0 
30.0 
47.0 
41.0 
45-0 
44.0 
50.0 
22.0 
49.0 
52.0 
27.0 
47.0 


14.7 
8.6 
15-0 
14.7 
15-2 
11.8 
18.0 
13-3 
15.8 
16.5 
14.2 
19.0 


27.O 
17.O 

34° 
22.0 
26.0 
20.0 
25.0 
I4.O 
28.0 
25.0 
19.0 
24.O 


1,615 
1,568 
1.597 
1,496 
1,641 
1,619 
1,605 
1.483 
i,577 
1,409 
1,624 
1,650 
1,526 
1.569 
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Number of Subjects 


Pressure 


Traction 




Tribe or People 


Right Hand 


Left Hand 


Stature 




I woman 
1 " 
1 " 
1 man 
1 " 


18.0 
30.0 
35-0 
32.0 
22.0 


15.0 
35-0 
34-0 

32.0 

21.0 


5-0 

20.0 
8.0 


1,540 
1.540 
1,690 
1.583 
1,525 















Of these 158 male Indonesians 13.2 per cent, are stronger left; 
in 22.9 per cent, of the women (48 subjects) the left hand is the 
stronger. The average difference in force of pressure between the 
right and left hand of all the men is 2.9 kg.; of all the women 1.5 
kg. On the average the difference of pressure between all the 
Indonesian men and women is 13.2 kg. for the right hand and 11.8 
kg. for the left hand. 

The average female force of pressure in relation to the male 
force (= 100) is 66 per cent, for the right and 67.2 per cent, for 
the left hand. The average difference of force of traction between 
all the male and female Indonesians being 4.2 kg., the average 
female traction force in relation to that of the male force (= 100) 
is 71.6 per cent. 

IV. Polynesians 

The first of the succeeding tables gives the averages and maxima 
of force test figures among different groups of Polynesians; the 
second contains a certain number of individual figures. The in- 
ferences however are based — as with the Indonesian — upon all 
the cases combined. 





Number 
of Subjects 


Pressure 


Traction 






Averages 


Maxima 


Aver- 
ages 


Max- 
ima 


Average 
Height 

of 
Stature 




Right 
Hand 


Left 
Hand 


Right 
Hand 


Left 
Hand 


Tahitians 

Tubuai 

Cook Island . . . 
Easter Island . . 


9 men 
fii " 
(, 12 women 

5 men 

3 " 

4 " 
3 " 


52.7 
51.9 
31.0 
52.2 

64.0 
46.0 
57-0 


47-5 
47-9 
28.2 
50.4 
61.6 
44-5 
54-6 


64.O 
63.O 
43-0 
73-0 
75-0 
55-0 
71.0 


55-0 
55-0 
40.0 
63.O 
77-0 
57-0 
73-0 


20.6 
18.4 
14.8 
22.6 

23-3 
16.0 
19.0 


36.0 
26.0 
22.0 
28.0 
30.0 
22.0 
21.0 


1,772 
1,728 
1.597 
1.724 
1.725 
1,756 
1.743 
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Number of Subjects 


Pressure 


Traction 




People 


Right Hand 


Left Hand 






( i woman 

{: : 

1 man 


43-0 
30.0 
32.O 
24.O 
30.0 
33-0 
58.0 


38.0 
27.O 
30.0 
24.0 
26.O 
31.0 
61.0 


20.0 
13.0 
16.0 

15-0 
19.0 

20.0 
17.0 


1,627 
1,660 
1,706 




Tubuai 


1,648 




1,604 


Gilbert 


1. 558 
1,700 



Among these 36 various Polynesian men 19.4 per cent, have a 
stronger left than right hand; among these 18 different women 
5.5 per cent. 

On the average the difference of pressure between the right and 
left hand is 3.4 kg. among all the Polynesian males and 2.7 kg. 
among all the females. 

The average difference of pressure force between the Polynesian 
men and women is 21.9 kg. for the right hand and 21.2 for the left 
hand, which gives for the female force compared with that of the 
males ( = 100) the ratio of 58.7 per cent, for the right and 57.3 per 
cent, for the left hand. 

The average difference of traction force between the men and 
women is 4.2 kg. The average female force of traction in relation 
to the male force (= 100) is 78.7 per cent. 



V. Various Peoples 
This group contains most heterogeneous elements pertaining 
to five or six different races. The Carbugres or Carbugre Indians 
are a mixed breed of Indian and Negro. They were tested by me 
in Surinam, like the Bush Negroes. The natives of Malikula and 
those of New Ireland (Neu Mecklenburg), both belonging to the 
Melanesians, were tested at Nukualofa on Tongatabu island, where 
they worked as plantation coolies. The Australians, pertaining to 
a Queensland tribe, I tested at Hamilton near Brisbane. The left 
hand of the second subject showed signs of traumatic lesion. For 
this reason its figure of pressure, as well as of traction, are certainly 
far below the average. The Annamites, all from Cochinchina, are 
escaped convicts from French Guiana. I tested them in prison at 
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Paramaribo. The Hindus, plantation coolies in Surinam, where I 
tested them, all hailed from northern India. The Singalese were 
tested in London in 1886. They belonged to a troop exhibited by 
Hagenbeck in Agricultural Hall. Some of these are apparently 
mixed with Tamil. These people came from the neighborhood of 
Colombo and Kandy. Of the succeeding tables the first contains 
the average figures, the second individual figures of which latter, on 
account of their small number, no averages can be given. 







Pressure 


















Traction 


Average 




Number of 


Averages 


Maxima 




Height 




Subjects 












of 
Stature 




Right 


Left 


Right 


Left 


Aver- 








Hand 


Hand 


Hand 


Hand 


ages 


Maxima 




Carbugres 


/ 4 men 


39° 


35-0 


41.O 


39-0 


— 


— 


1.585 


\ 4 women 


24.2 


24.O 


30.0 


31.0 


— 


— 


1,440 


Bush Negroes. . 


/ 5 men 
\ 3 women 


52.2 
30.0 


49-4 
28.3 


61.O 
35-0 


57-0 
30.0 


z 




1,609 
1,535 


Malikula I si 


3 men 


46.3 


38.0 


55-0 


4S-o 


24-3 


30.0 


1,563 




7 " 


37-0 


37-0 


51.0 


52.0 


— 


— 


1,592 




6 " 


33-5 


30.8 


39-0 


36.0 


— 


— 


1,653 




fix " 

I 4 women 


41.8 
24.0 


39-0 

22.2 


52-0 

26.0 


48.0 
25.0 


— 


— 


1.599 
1,453 





Subjects 


Pressure 


Traction 




People 


Right Hand 


Left Hand 


Stature 




/ No. 1 man 
\ No. 2 " 
| No. 1 " 
\ No. 2 " 


50.0 
43-0 
58.0 
59-0 


42.0 
44.O 
56.O 
34-0 


30.0 
22.0 
24.0 
16.0 


1,508 

1.553 

< 1,690 




I 



The few inferences we can draw from these two tables are mainly 
the following. 

Of the 44 males belonging to these various people 7 are stronger 
left than right; of the 7 females I has a stronger left hand, or, in 
percentages, respectively 15.9 and 14.2. 

The average difference in force of pressure between the right 
and left hand is among the 



Carbugres 

Men 4.0 

Women 0.2 



Bush Negroes 


Singalese 


2.8 


2.8 


1.7 


1.8 



Bush Negroes 


Singalese 


22.2 


17.8 


21. 1 


16.8 



Bush Negroes 


Singalese 


57-4 


57.6 per cent. 


57-2 


56.9 per cent. 
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The average difference in pressure between the men and women is 
among the 

Carbugres 

Right hand 14.8 

Left hand 1 1.0 

The average female force of pressure in relation to the male force 
(= 100) is as follows among those groups: 

Carbugres 

Right hand 62.0 

Left hand 68.5 

Summary of the Principal General Results 

On the whole, and mostly in the average, the tallest people, 
tribally and individually, have the greatest muscular potency. 
This well-established law is, with a few exceptions, once more con- 
firmed by my results. It should be borne in mind, however, that 
this fact is more the consequence of the larger hand in people of 
high stature than of anything else. The individual maxima of 
force, however, do not always correspond with the individual 
maxima of stature in the different ethnic groups. The maxima of 
force, either of pressure or of traction, are not always met with in 
the same subject; in other words, a certain subject may indicate 
the maximum force for the right hand, another for the left, and still 
another subject for traction. 

Judging from the averages of all the various ethnic groups, the 
male Tubuai islanders and Iroquois, and the female Iroquois and 
Tahitians have the greatest force of pressure. The maximum 
force of traction is found among the Tubuai men and the male 
Maricopa; among the women the Maricopa have also the highest 
figure, the Tahitians coming next. 

The highest percentage of left hand force prevailing over that 
of the right hand is found among the North American Indian women. 
If we take all the various ethnic groups together, we find that there 
are more women having a stronger left hand than men, the total 
percentages being respectively 16.7 and 22.5. The greatest average 
sexual difference in pressure force is found among the Bush Negroes 
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and Polynesians, with very similar figures; the smallest difference 
among the North and South American Indians and Indonesians, 
for the right hand at least, also with very similar figures. 

As far as can be ascertained, the average sexual difference of 
force of pressure, in all the ethnic groups, is less than the average 
force of traction. The female force of pressure, for both hands, 
represents, in round figures, 62 per cent, of the male force (the 
latter = 100) ; the female force of traction, equally in round figures, 
represents 73 per cent, of the male force. 

Compared with the average male force of pressure (= ioo), 
the North American Indian women are the strongest, and the Sin- 
galese women the weakest of their sex in all the groups. The 
average pressure force of the Polynesian females, in comparison 
with that of the males ( = 100), shows also a low figure. This latter 
result is contrary to expectation, the more so as the Polynesian 
female force of traction is proportionately considerable. The 
test of a greater number of Polynesians would probably give a 
different result. 

Taking all the 622 subjects together, the female muscular 
potency compared, on the whole, very favorably with that of the 
male. This is a further proof — if such were needed — of the wide- 
spread fallacy about the bodily weakness of the female sex. 

Kobe, Japan. 



